Abstract: The aim of this study was to estimate the relationship between prolactin receptor (PRLR) gene polymorphism and litter size in pigs of synthetic line 990 (n = 374). Prolactin receptor gene variants were determined by PCR-RFLP method. It was demonstrated that the analyzed polymorphism had significant influence (P ≤ 0.05) on reproduction traits in the first parity.
Introduction
Prolactin is a pituitary hormone playing numerous functions in an organism affecting, in particular, the regulation of reproductive and immune functions, water-electrolyte balance, and growth and differentiation of cells (Kelly et al. 1991) . Protein hormones, such as prolactin or growth hormones, act through a number of receptors located in the cell membrane. Prolactin receptor gene has been mapped on porcine chromosome 16 (Vincent et al. 1997 ) and has been proposed as a candidate gene for reproductive traits (Linville et al. 2001) . It consists of 11 exons, but the coding region begins in exon 3. Two splice variants of porcine PRLR gene were discovered: long form (LF) and short form (SF), which encode protein consisting of 625 amino acids and 296 amino acids, respectively. The LF coding sequence is spliced from exon 3 to 10; however, SF coding sequence from exon 3 to 9, then splicing to exon 11. The transmembrane domain, box 1, and box 2 are located in exons 8, 9, and 10, respectively (Trott et al. 2011) . Vincent et al. (1997) detected polymorphic site in porcine PRLR gene, which is recognized by restriction enzyme AluI. Further analysis shows that it is caused by the missense mutation G1789A (rs45435440) that leads to amino acid substitution Gly597Ser (Mikhailova and Ramanishka 2014) . Rothschild et al. (1998) demonstrated that for the first time this polymorphism had significant influence (P ≤ 0.05) on the total number of piglets per litter and number of piglets born alive (NBA) in sows of Pig Improvement Company (PIC) line. Finally, many other scientists studied the PRLR gene polymorphism and its relation to litter size of pigs, achieving different and ambiguous results.
Therefore, the aim of this study was to assess the relationship between PRLR gene polymorphism and litter size in pigs of synthetic line 990, which derives from crossing of six breeds: Polish Large White, Belgian Landrace, Duroc, Hampshire, Polish Landrace of German origin, and Polish Landrace of British origin. It was selected for the meat deposition in carcass and growth rate, but reproduction traits were not considered in the selection program (Korwin-Kossakowska et al. 2003) .
Materials and Methods
A group of 374 sows belonging to the synthetic line 990 from the same farm was selected for the experiment. The maintenance conditions were the same for all individuals, which are necessary to obtain reliable results, because environmental conditions have a significant influence on quantitative traits of animals.
Animals were fed according to the following schemes:
1. from the service to the 100th d of gestation -mixture with following parameters: 11.8 MJ kg −1 of energy, 13% kg −1 of crude protein, and 7% kg −1 of fiber; and 2.
feeding sows -mixture with following parameters: 13 MJ kg −1 of energy, 16.5% kg −1 of crude protein, and 4.5%-5% kg −1 of fiber.
Few days before birth, the amount of mixture was reduced and at the date of birth, feed was not provided. After the birth, for 7 d the amount of feed was increased. Mixtures were granulated, nutrition was dry, and the amount of feed for 1 sow per day was an average of 2.75 kg. Nutrition was consistent with polish standards of animal nutrition.
Peripheral blood was taken from external jugular vein using syringe and placed into tubes containing K 3 EDTA (approximately 5 mL). Genomic DNA was isolated from separated leukocytes using the Master Pure Kit (Epicentre Technologies).
The PRLR gene fragment was amplified by primer sequences, specifically targeted this gene and the PCR thermal conditions proposed by Drogemüller et al. (2001) . The obtained amplicons (volume 15 μL) were directly digested by 3 U of AluI restriction enzyme (Thermo Fisher Scientific) with Tango buffer in 37°C overnight. The enzyme was deactivated in 80°C for 20 min. Restriction fragments were then separated electrophoretically (90 V/45 min) using 3% agarose gels stained with ethidium bromide (0.5 μg mL −1 ) in 1× TBE buffer. Results were visualized in UV light and recorded using Vilber Lourmat Imaging System. Data on reproductive efficiency were collected from the records of the farm and included total number of piglets born (TNB), NBA, and number of weaned piglets (NW). On the basis of these data, a statistical analysis was carried out to show the relationship between PRLR gene genotypes and the reproduction performance traits of sows. An appropriate statistical SAS/STAT software was used for the analysis of described dependencies. The statistical calculations were made using the following linear model:
where Y ijklm is the total number of piglets per litter, NBA, and NW; μ is the total mean; g i is the (constant) effect of genotype (i = 1, 2, 3); ys j is the (constant) effect of year × season (j = 1, 2, : : : , 12) − (3 yr × 4 seasons); p k is the effect of litter (k = 1, 2, ≥3); d l is the (random) effect of dam; s m is the (random) effect of sire; and e ijklm is the other random effects.
All the investigated animals were free of the RYR1 T allele.
Results and Discussion
Digestion of porcine PRLR gene amplicons (163 bp) by AluI enzyme allowed to determine three genotypes based on the following restriction fragments length -AA: 85, 59, and 19 bp, AB: 104, 85, 59, and 19 bp, and BB: 104 and 59 bp. In the tested sow herd, allele A was present at 0.67 frequency, whereas allele B with a frequency of 0.33. In the case of genotypes, the most common genotype was the AA (0.50), followed by AB (0.33), and the least frequently occurring BB with frequency of 0.17.
As the data presented in Table 1 shows, individuals with AA genotype were characterized by higher values of reproduction traits in all analyzed parities as compared with sows with genotypes AB and BB. It was indicated that animals with AA genotype in the first parity produced 0.39 more piglets than sows with BB genotype (P ≤ 0.05). Similar relationship was observed for NBA and NW, where the differences between AA and BB genotypes were 0.45 and 0.35, respectively (P ≤ 0.05). Analysis of II and ≥III parities showed tendency of AA genotype being also favorable for TNB, NBA, and NW, but differences between individual genotypes were smaller than in the first parity and not confirmed statistically. Note: TNB, total number of piglets born; NBA, number of piglets born alive; NW, number of weaned piglets; n: number of sows within parities.
Means in the same line marked with different lowercased letters differ significantly (P ≤ 0.05). Lende (2002) , who studied the influence of prolactin receptor gene polymorphism on the litter size, number of zygotes that were implanted in uterus, number of embryos, and number of live embryos. Considerable increase was reported for all tested traits for genotype AA sows. Number of piglets per litter was also higher for AA homozygotes rather than other genotypes, and the differences were statistically significant. Studies, which were conducted by Polish team (Kmieć et al. 2001) , confirmed the achieved results that individuals with genotype AA are characterized by better productivity. Investigations were carried out on Polish Large White sows and the number of piglets for the AA genotype in the first litter was 10.51, whereas it was 10.16 for BB genotype. Heterozygotes were characterized by an intermediate value -10.44. Omelka et al. (2008) also reported the largest number of piglets for all tested traits for genotype AA sows, but individuals with genotype BB gave the least numerous litters, and the differences were statistically confirmed. Vincent et al. (1997) noticed the difference between homozygotes amounting from 0.66 to 1 piglet per litter during studies with Large White, Landrace, Duroc, and Large White × Meishan hybrids. In the studies performed by Southwood et al. (1999) , the increase was from 0.1 to 0.8 piglet per litter in the total number of piglets, and the highest values were recorded for sows with genotype AA. Putnova et al. (2002) achieved comparable results, when analyzing the dependencies related to PRLR gene polymorphism and reproduction performance traits of Landrace and Large White breeds. Statistically significant (P ≤ 0.05) impact of allele A on the NBA was reported (1.42 piglets) and the number of piglets weaned (0.11 piglets), as well as highly significant (P ≤ 0.01) influence of allele A on the total number of piglets (2.23 more piglets) for Landrace sows. Similar to our findings, these statistical significant differences were observed only on the first litter. Tempfli et al. (2011) also reported favorable effect of AA genotype in Mangalica breed, where the average NBA per litter was 1.11 higher in sows with this genotype compared with those with BB. Research on German Landrace, synthetic line, and Duroc sows carried out by Drogemüller et al. (2001) , however, revealed no significant associations of the PRLR locus with litter (piglets born alive) and growth (backfat thickness and average daily gain) performance traits.
Similar results were achieved by Van Rens and Van der
As presented above, the results of other authors are consistent with our findings. AA genotype is associated with better values of reproduction traits in sows, but its effect depends on the breed and on the studied population. Although reproduction traits were not considered in the breeding scheme of line 990, it is characterized by good parameters of TNB, NBA, and NW.
Because we observed significant effect of the PRLR gene only in the first parity like Putnova et al. (2002) and because other investigations have not revealed an influence of this gene on reproductive traits, we recommend conducting preliminary studies first. If the effect of PRLR gene in the population under study will be confirmed, then it may be applied in the selection program.
